The purpose of this study was to reevaluate the sho of goshuyuto, which has been established in an unscientific manner, and to create a new concept of the sho of goshuyuto. Eighty-four patients suffering from chronic headache were instructed to orally consume 7.5 g.day of a spray-dried powder of goshuyuto (TJ-31) for 4 weeks. Before consuming the TJ-31, all subjects underwent Kampo examinations that were based on 43 diagnostic items. After the 4-week period of medication, all the subjects were classified as either responders or nonresponders. After excluding insignificant items from the 43 diagnostic items, discriminant analysis, which discriminated between responders and nonresponders, was conducted. Of the 80 subjects who completed the trial period, 57 were judged to be responders and 23 to be nonresponders. "Cold feet," "fluid and gas retention in the stomach," "kyokyo-kuman," "tenderness at side of navel," and "pulsation at abdomen" were selected by stepwise selection. The results of the discriminant analysis using these 5 items suggest that 28 subjects were misclassified and that the misclassification rate was 35%. Of the actual 23 nonresponders, 20 were accurately discriminated as nonresponders. The 5 selected items are suggested to be more useful in selecting the nonresponders than the responders. In conclusion, the empirically established sho of goshuyuto seemed to not be abele to completely explain the indication of goshuyuto. However, the inclusion of "tenderness at side of navel" and "pulsation at abdomen," as new components comprising the sho of goshuyuto, may facilitate a more accurate indication of goshuyuto.
In Kampo (Japanese herbal) medicine, physicians prescribe Kampo formulas according to sho which means the Kampo diagnosis of each patient and the indication of each Kampo formula . Because a Kampo formula usually contains several crude drugs, each of which comprises multiple ingredients, it targets many areas in the human body. We think this is the reason why doctors practicing Kampo medicine should determine the sho when assessing the symptoms and signs displayed by each patient. Consequently, patients with an identical disease would be prescribed a different Kampo formula based on their individually unique combination of symptoms and signs. The Japanese government, through a safety information letter from Ministry of Health, Labour and Welfare, also advocates that medical institutions should prescribe Kampo formulas according to each sho .
Because each sho has been determined based on the experience accumulated through the centuries, it is probable that each sho is unfixed and varies in accordance with contemporary experiences. In other words, we need to constantly revise each sho in the light of new knowledge and experiences.
On the other hand, there are contemporary demands that medications should be administered in a "scientific" manner. Similar to other complementary and alternative medicines , Kampo medicine has traditionally relied on expert opinion and case examples to evaluate the outcome of a particular therapeutic treatment. This approach is considered unscientific and runs counter to the contemporary ethos that calls for the practice of evidence-based medicine (EBM).
Goshuyuto is a Kampo formula that was originally described in the main texts of Kampo medicine "Shang han lun and "Jin kui yao lue
The chapter of "Jue yin bin in "Shang han lun," in particular, describes goshuyuto as being used to treat patients with headache and vomiting of gastric juice or saliva. Today, goshuyuto is widely used for relieving or preventing headache episodes and is the representative Kampo formula taken for headache. The Sho of goshuyuto is based on "kyo-sho which means a weak reaction to disease, and the coldness of the whole body, in particular the digestive organs . Based on the knowledge acquired from textbooks and experience, the symptoms and signs that comprise the sho of goshuyuto are considered to be as follows : headache, vomiting, fidgetiness due to dysphoria, sensation of chest congestion, shoulder stiffness, menstrual cramps, sensation of cold, sunken pulse, cold Table 1 Criteria used to determine responders The subjects who obtained a total score of 2 or more points were considered to be responders. feet, stuck feeling in pit of stomach, and fluid and gas retention in the stomach.
In this study, we aimed to reevaluate the sho of goshuyuto and, by conducting a multivariate analysis, to create a new concept of the sho of goshuyuto.
For this clinical trial, some patients were recruited from the neurology-based headache clinics at the Kitasato Institute Hospital, Kitasato University Hospital, and the Shinjuku Kaijo Building Clinic. The other patients were recruited through the internet. The inclusion criteria were as follows : patients should be diagnosed with migraine, with or without aura, or tension-type headaches, according to the criteria of the International Headache Society ; and each patient should have experienced at least headache episode per month on a regular basis. Patients who had received Kampo treatment during the 4 weeks prior to the trial were excluded. However, those who were consuming prophylactic drugs and/ or reliever medications, such as triptans, analgesics, calcium antagonists, and ergotamine, were not excluded ; these patients were instructed to continue their treatment until the end of the trial period. All the entrants, including those who were recruited through the internet, were examined by appropriately qualified doctors in order to ascertain whether they met the criteria of inclusion. In all, 84 patients were enrolled, each of whom provided written informed consent.
The protocol for this study was approved by the local ethics committee. All subjects were instructed Table 2 Forty three items into which the symptoms and signs were classified Twenty five of these were related to subjective symptoms and 18 to objective signs.
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to orally consume 7.5 g.day −1 of a spray-dried powder of goshuyuto (TJ-31 ; TSUMURA & Co., Tokyo, Japan), which contained 2.25 g of powdered extract obtained by decocting the following amounts of crude drugs : Zizyphi fructus, 4.0 g.day −1 ; Evodiae fructus, 3.0 g.day −1 ; Ginseng radix, 2.0 g. day −1 ; and Zingiberis rhizoma, 1.5 g.day −1 , for 4 weeks. During this period, the patients' prior treatments for the prevention of headache episodes were continued unaltered. They were also permitted to use reliever medications as before.
Prior to the medication, each patient underwent a complete Kampo examination. All examinations were conducted by a highly skilled physician of Kampo medicine. After a 4-week period of consuming the formula, each subject was requested to answer a questionnaire designed to determine whether the subject was a responder ( Table 1 Five items were included in this questionnaire and points were allotted to each answer for each item. The subjects were blinded to this scoring. The subjects who obtained a total score of 2 or more points were considered to be responders.
In addition to the items related to headache, such as the severity and frequency of headache, we also allotted points to items that were not directly related to headache such as the sensation of cold, menstrual cramps, and shoulder stiffness. These associated symptoms were selected because they were considered to be unambiguous and representative of the symptoms that constitute the sho of goshuyuto ; more points were, however, allotted to the symptoms of headache. The envisioned standard cases were as follows. The subject scored 4 points and was determined to be a responder when the frequency and severity of the headache was reduced, but the associated symptoms remained unchanged. Conversely, a subject scoring only 1 point was considered to be a nonresponder when her menstrual cramps improved, but there was no improvement in her headache.
The symptoms and signs were classified into 43 items which were shown in Table 2 ; 25 of these were related to subjective symptoms and 18 to objective signs. In this study, we considered only the presence, expressed as 1, or absence, expressed as 0, of the symptoms and signs and took no account of their degree of severity. When it was difficult to determine whether a symptom or sign was positive or not, we treated it as negative. With respect to the items whose excess as well as deficiency was important, for example, the strength of the abdomen, only the deficiency was considered as a positive sign.
In order to discriminate responders from nonresponders, a discriminant analysis, to be more exact, quantification method , was conducted.
Of all the items, we first excluded the insignificant ones because 43 items is considered to be excessive for conducting an analysis of this type. We portrayed each item as a test for diagnosing responders to goshuyuto and calculated the likelihood ratio of each item by using the following formula : likelihood ratio=sensitivity/(1-specificity). Because likelihood ratios not exceeding 1 do not produce a post-test probability that is greater than the pre-test probability, we considered the items with likelihood ratios not exceeding 1 to be insignificant. After excluding these items, we conducted a discriminant analysis using the remaining items. Using the method of stepwise selection, items were added until all the P -values of the unselected items were no less than 0.2.All the added items were used for the conclusive analysis.
Statistical analyses were conducted using the JMP software package (ver.5.01 a ; SAS Institute Inc., Cary, NC).
Subjects' characteristics are shown in Table 3 . Of the 84 subjects enrolled, 4 withdrew from this study before we were able to determine whether the subject was a responder or not. Of the remaining 80 subjects, 57 were judged, based on their responses to the questionnaire, to be responders and 23 to be nonresponders. Among the responders, the average score was 5.0 and the maximum score was 11.With the exception of 2 subjects, all responders reported that their headache had ameliorated. The lowest score was -3, recorded by a subject in whom both the frequency of headache and menstrual cramps increased. Among the subjects with migraine, tensiontype headache, and combined headache, the average score was 3.65, 2.57, and 3.95, respectively. The number of the subjects judged as responders was 41, 4, and 12, respectively.
Table 4
Likelihood ratio and the results of the stepwise selection of the 25 items that remained after excluding the insignificant items.
Table 5
The results of the discriminant analysis using the 5 items remaining after the stepwise selection.
Figures in parentheses indicate the percentage of the predicted number of subjects among the actual responders or nonresponders.
The likelihood ratios of all 43 items were calculated. "Insomnia" is taken as a typical example. The sensitivity value for "insomnia" was 0.42 since there were 24 subjects with this symptom among the 57 responders ; the specificity was 0.65 since there were 15 subjects without this symptom among the 23 nonresponders. The likelihood ratio for insomnia (1.211) was obtained by dividing the sensitivity by 1-the specificity. The items whose likelihood ratios were 1 or less were excluded and the remaining 25 items were subject to stepwise selection.
The results of the stepwise selection are shown in Table 4 The following items whose P -values were less than 0.2 were selected : "cold feet" ; "fluid and gas retention in the stomach" ; "kyokyo-kuman which means subjective discomfort or objective tenderness on the sides of the abdomen ; "tenderness at side of navel" ; and "pulsation at abdomen."
Using these 5 items, a discriminant analysis was conducted. Of the 80 subjects, 28 were misclassified ; the misclassification rate was 35%. The nonresponders tended to be more discriminable than the responders. (Table 5) Approximately 70% of the patients with chronic headache who completed the trial period of this study were judged as responders. Among those with chronic headache, this proportion may be higher than the actual proportion of the patients with the sho of goshuyuto. However, our criteria for determining responders did not exactly correspond with the sho of goshuyuto. The present study was conducted as a responder-restricting stage of a broader two-staged, randomized, controlled study designed to evaluate the effectiveness of goshuyuto in the treatment of chronic headache . The judgment criteria used to define a "responder" were accordingly less stringent so that a large sample size could be obtained. However, we considered that the symptoms and signs of the responders largely reflected the actual conditions exhibited by those patients with the sho of goshuyuto.
Five items, all of which were related to objective signs, were extracted in the stepwise selection for the discriminant analysis. "Cold feet" was described in the chapter of "Shao yin bing in "Shan han lun" to be a component of the Sho of goshuyuto. To this day, this is considered the most important sign influencing our decision to use goshuyuto. "Fluid and gas retention in the stomach" is empirically thought to be the expression of gastrointestinal hypofunction and is often observed in the sho of goshuyuto The chapters of "Yang ming bing "Shao yin bing," and "Jue yin bing" in "Shan han lun," and those in "Jin kui yao lue" describe how the sho of goshuyuto is accompanied by the vomiting of gastric juice ; this is considered to be closely related with fluid and gas retention in the stomach. "Kyokyo-kuman" reactions are a component of the Sho for which formulas containing Bupleuri radix-one of the representative crude drugs-is prescribed. However, it is also described in "Fukusho-kiran and "Fukusho-kiranyoku classical medical books focusing on abdominal diagnosis, as an important target for which the use of goshuyuto is considered. "Tenderness at side of navel" is considered to be evidence of "oketsu ! which means the stagnation of both blood and the metabolic products that circulate throughout the body This sign is not generally considered to be a component of the Sho of goshuyuto. However, menstrual cramps-one of the related phenomena comprising the "oketsu" syndrome-are reported to be cured by goshuyuto Therefore, this sign may become a new target for treatments prescribing goshuyuto. "Pulsation at abdomen" is considered to express "kyo-sho" or the hyperactivity of the sympathetic nerve . This sign is not usually considered to be a component of the Sho of goshuyuto. However, considering that goshuyuto is the formula used to treat patients with "kyo-sho," this sign may also become a new component comprising the sho of goshuyuto.
In contrast, no items related to subjective symptoms were extracted. In particular, it was unexpected that "gastric symptom" and "sensation of cold" were not selected by the stepwise selection. Goshuyuto was described in the chapters of "Shao yin bing" in "Shan han lun," as being used for the symptoms of vomiting, diarrhea, and coldness of the hands and feet. To this day, these subjective symptoms are also important for assessing the sho of goshuyuto. "Shoulder stiffness" was described in "Fukushokiran" and "Fukusho-kiran-yoku" as an element of the sho of goshuyuto. However, this symptom was not extracted either. A similar situation pertains for the aforementioned "menstrual cramps." These results might reflect the fact that the subjective symptoms were rather ambiguous and difficult to detect. With regards to the objective signs, the "stuck feeling in pit of stomach" was described in "Fukushokiran" and "Fukusho-kiran-yoku" to be an important abdominal sign of the sho of goshuyuto ; however, it was not extracted in the present study. In summary, the 5 items extracted by the stepwise selection were nearly acceptable from the viewpoint of the empirically established sho of goshuyuto ; however, some new concepts should be added.
In our study, the misclassification rate was relatively high. In particular, the rate of diagnosing responders among actual responders was only just over 50%, a proportion that is considered unsatisfactory. However, the rate of diagnosing nonresponders among the actual nonresponders was very high. Therefore, we consider that discriminant analysis using these items would be useful in excluding those patients who would receive little benefit from goshuyuto. We also consider that a degree of skill will be necessary in order to perceive the signs that are not encompassed by the identified 43 items and that may be required in order to select a patient with the sho of goshuyuto.
Although we have empirically demonstrated a method for discriminating between responders and nonresponders, the present study clearly has limitations. Firstly, as previously described, the criteria used for extracting responders did not correspond exactly with the sho of goshuyuto. Secondly, all the entrants in our trial were restricted to those patients with the symptom of headache. This raises the possibility that this type of discriminant analysis may not be applicable to those patients with the Sho of goshuyuto, but without a headache. A further study, in which entry is restricted to those with other symptoms, for example, "sensation of cold," will be required in the future. Thirdly, the sample size of our study might not be large enough to ensure the validity of multivariate analysis.
In conclusion, the empirically established sho of goshuyuto could not completely explain the indication of goshuyuto. However, the inclusion of "tenderness at side of navel" and "pulsation at abdomen," as new components comprising the sho of goshuyuto, may facilitate a more accurate indication of this condition. This study was sponsored by the Japanese Ministry of Health, Labour and Welfare as part of its Grant-in-Aid for Scientific Research for creating practical guidelines for chronic headache. We also gratefully acknowledge the assistance of Keiji Nishimoto and Hideo Oka from the Shinjuku Kaijo Building Clinic.
